Introduction
There are now sufficient data on the sonographic appearance of normal fetal gut to allow intestinal abnormality in the antenatal period to be diagnosed, although as yet relatively little attention has been paid to the implications for the child. We present eight such cases. Six children were found to have midgut atresia, three of whom had evidence of antenatal perforation. Two of the six had intestinal malrotation, which we believe, was responsible for the atresia and two had meconium ileus not associated with cystic fibrosis. One child was found to have intestinal pseudo-obstruction and one a high anorectal malformation.
Intestinal dilatation in the otherwise well newborn child is usually due to obstruction. The differential diagnosis includes mid and hindgut atresia, meconium ileus, Hirschsprung's disease and midgut volvulus. Although the first two conditions soon declare their presence, Hirschsprung's disease and the intestinal malrotation that leads to volvulus may not be apparent at birth.
Structural abnormalities in the fetus are revealed in considerable detail by ultrasonography. The appearances of anomalies in the neural tube, abdominal wall, and renal tract are relatively well established, but description of the pathology affecting the fetal bowel is still far from complete.
The first report of bowel dilatation in the fetus was by Lee and Warren in 1977. They found multiple dilated tubular structures on ultrasound scan at 35 weeks' gestation.1 Jejunal atresia was found during surgery in the early neonatal period.
Subsequent reports confirmed that fetal intestinal obstruction can be detected by ultrasound scanning in the antenatal period. The pathology included midgut or hindgut atresia, meconium ileus, malrotation and Hirschsprung's disease. Meconium cyst and peritonitis following perforation have also been described.
Eight such instances were noted at St George's Hospital, London, between 1987 and 1994. Each had an ultrasonic diagnosis of intestinal dilatation in the antenatal period with intestinal pathology confirmed after the child was born. Six children had midgut atresia, three of whom had evidence of antenatal perforation. Two of these had intestinal malrotation which we believe was responsible for the atresia. Two had meconium ileus, but no evidence of cystic fibrosis. One child was found to have intestinal pseudo-obstruction and one an anorectal malformation. A ninth child was observed to have an intrauterine volvulus, leading to ileal atresia, but dilated bowel was not reported antenatally. The sonographic appearances Published findings Our experience is consistent with published work and confirms that intestinal pathology may be diagnosed before birth. Detection of abnormality has been facilitated by a number of careful studies of the normal fetus. Zilanti and Fernandez followed up the changing appearances of the fetal intestine between 26 and 41 weeks in 81 normal pregnancies 2 Four stages were described, during which the fetal bowel, initially uniformly grey in appearance, became increasingly well defined during the third trimester. These changing appearances were attributed to increasing intestinal content as gestation progressed. Colon was defined earlier than small bowel and had a predictable position.
Nyberg et al were able to identify colon in some fetuses as early as 22 weeks, and in all after 28 weeks.3 Discrete small bowel segments appeared later, and were seen in only a third of fetuses examined after 34 weeks. Small bowel loops never exceeded 7 
Parulekar also detected an increase in bowel diameter with gestation, observing that small bowel rarely exceeded 6 mm and the colon 23 mm in diameter.4 Individual bowel segments were identified at a much earlier stage than in previous reports. Small bowel was identified in 44% of fetuses between 10-15 weeks and in 100% after 20 weeks. Colon was identified in 44% of fetuses between 18-20 weeks and in 100% after 25 weeks. Increasing small bowel peristalsis was detected after 25 weeks and colonic haustrae were identified in most fetuses over 30 weeks. This study was based on 243 normal fetuses between 10 and 40 or more weeks of gestation.
These studies emphasise the importance of gestational age in the assessment of pathology in the fetal intestine. There are 43 reports of dilated intestine in the fetus associated with pathology in the newborn child (table 2).5-32
These cases were observed relatively late in pregnancy, frequently only after 30 weeks' gestation. Many of our cases appear exceptional in this respect. Late diagnosis reflects the relatively poor definition of the fetal gastrointestinal tract by ultrasound scanning during the first half of pregnancy. These anomalies will not be detected at the time of routine scanning in most practices.
Complications associated with the obstruction were detected in several cases. Thus intestinal perforation was apparent as fetal ascites, extraluminal calcification, or meconium cyst, and volvulus appeared as a multiloculated mass.
Intestinal dilatation does not always mean obstruction. In our second case the antenatal appearances were probably due to the pseudoobstruction rather than the malrotation. Congenital chloride diarrhoea may present with dilated bowel.33 Conversely, mesenteric cysts and polycystic kidneys have been misinterpreted as dilated intestine.
It is appropriate to ask whether diagnosis before birth confers any advantage to the mother or child. Most of the intestinal abnormalities detected in the fetus are readily detected after birth and do not present a life threatening emergency. Furthermore, intestinal dilatation in the fetus is not always associated with pathology in the newborn child. There is certainly one, and probably two, potentially lethal conditions detectable in the antenatal period which may not be apparent at birth. The first is Hirschsprung's disease and the second midgut malrotation. In both the intestinal obstruction may be intermittent and failure to diagnose either leaves the child exposed to dangerous complications.
Vermesh reported fetal intestinal distension and polyhydramnios in one pregnancy which resulted in the birth of an apparently normal baby.25 This child was admitted as an emergency at the age of 2 months and subsequently found to have Hirschsprung's disease. The mortality from enterocolitis in Hirschsprung's disease is still 30% and the incidence is higher if the condition is not diagnosed and treated. Malrotation complicated by midgut volvulus results in intestinal obstruction. This obstruction may be intermittent until extensive necrosis occurs following occlusion of the superior mesenteric vessels. To date, antenatal diagnosis of malrotation has depended on detection of complications of the volvulus: atresia or perforation, often with extensive damage. The ability to observe intestine in the fetus by ultrasound scanning means that the obstruction can be detected consequent on volvulus before ischaemic damage occurs.
We believe that an apparently normal child with a history of intestinal dilatation in the antenatal period should have Hirschsprung We believe that all these babies should be followed up closely after birth. Any who have evidence of intestinal obstruction after delivery would be managed along conventional lines: physical examination, followed by contrast enema, rectal suction biopsy or operation as indicated. Children who appear normal should be investigated for Hirschsprung's disease and intestinal malrotation.
We do not yet have sufficient data to justify early delivery in the hope of preventing intestinal damage. Nevertheless, one of our patients had pronounced dilatation at 33 weeks which then decreased suddenly. Laparotomy after birth revealed a recent perforation.
This proposed scheme of management requires close cooperation between obstetricians, paediatricians, and paediatric surgeons. Only by conscientious monitoring before and after birth will the importance of fetal intestinal dilatation become apparent.
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